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(57) Abstract 

A mask and harness assembly (10). The 
assembly (10) includes a mask (12), a harness 
(14) including at least one strap (16) connected 
to the mask (12) and at least one fluid delivery 
tube (18) connected to, and in fluid communi- 
cation with, the mask (12). The strap(s) (16) 
and the tube(s) (18) being adapted to locate the 
mask (12) at a predetermined location on the 
head of the wearer. 
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A MASK AND HARNESS ASSEMBLY 

Field of the Invention 

The present invention relates to a mask and harness assembly. 

The invention will be described with reference to a nasal mask located on the 
head of the wearer by a harness for the administration of continuous positive airway 
pressure (CPAP) treatment. However, it will be appreciated that the invention is not 
limited to this particular use and is equally suited for use with, for example, facemasks, 
nasal prongs or mouthmasks, and for treatments including assisted respiration or 
mechanical ventilation. 

Background of the Invention 

Hitherto, masks have been located on a wearer's face by a harness formed 
from straps extending from the mask around the wearer's head and/or neck. A hollow 
tube is generally attached to the mask, independent of the harness, to supply a 
breathable gas such as air to the wearer. 

This arrangement has several disadvantages. Firstly, the tube is often 
inadvertently pulled by movement of the wearer, particularly during sleep, which can 
dislodge the mask and adversely affect gas delivery to the patient's airways, thereby 
reducing treatment effectiveness. 

Another disadvantage is that the mask, straps and tube are prone to 
entanglement which increases the difficulty of correctly installing the mask and harness. 

The present invention seeks to overcome or at least ameliorate these problems 
with the prior art. 

Summary of the Invention 

The present invention provides a mask and harness assembly, the assembly 
includes a mask, a harness including at least one strap connected to the mask and at 
least one fluid delivery tube connected to, and in fluid communication with, the mask, 
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wherein me OTap(s) and fc mbe(s) „ ^ ^ ^ ^ ^ ^ ^ 
location on the head of the wearer. 

PreferaWy, the harness inchdes three soaps and one tube. h otiKr 
configuration, the harness ean ine.ude two streps and two orbes or one strap ^ ^ 
5 tubes. 

In an embodiment, a first end of two of the straps are connected ,o a .ower 
Portion of the mask and one of the amps and a firs, end of one fluid delivery tu bc are 
connected to an upper portion of the mask, fi, ^ embodtacnti , flm ^ ^ 
of the straps are connected to an npper portion of me ^ ^ . flrs[ end of ^ 

» ^^-^oeliverymbeareconnectedb.aiowerpor.onofo.emasic. to both 
*ese embodiments the harness InCudes a cap portion positioned, in use, on the rear o, 
-he wearer, sku,, 10 which . second end „ ^ ^ ^ ^ ^ ^ 

In a furfiter embodiment the harness assembly includes one snap connected at 
each end to «he mask and extending around the wearer, head and one tube connected to 
is the mask and the strap. 

The tube is preferably cntab resistant. Desirably, the tube is also flexible 

In another form, the ntbe is relatively rigid and is shaped to conform to the 

comfort. F 

In a preferred form, the tube inchtdes an inner wal, defining a passageway 
through which fluid can pass, and one or more inwardly directed ribs depending from 
the tnner wan, and wherein, on inwardly-directed compression of the tube, the distal 
edge ponton of one or more „f m ribs engages a „ ^ ^ Qf ^ ^ ^ 
wall to maintain said passageway at least partially open. 

In a particularly preferred form, the one or more ribs are arranged to run along 
melo^intdinalaxisofmenrbe. The tube can have many cross-secttona, shapes and 
■n one advantageous form, is subsuntially rectatsular having p,anar top and bottom 
portions and curved side portions. In ^ „ ^ the rfbs ^ ^ ^ 



WO 98/24499 



PCT7AU97/00822 

- 3 - 



top and/or bottom portions to, on upwardly or bottomwardly directed compression, 
engage the respective opposed top and/or bottom portion inner wall. 

The tube is preferably coupled by a connector having a hollow male plug of 
complementary shape to said tube inner wall and adapted to be received therein. The 
plug terminates in a plenum chamber internal of the connector, the plenum chamber 
being in communication with a socket that can be received into said mask or a port 
coupling of said mask. 

Brief Description of the Drawings 

Embodiments of the present invention will now be described with reference to 
the drawings in which: 

Fig. 1 shows a perspective view of a mask and harness assembly in accordance 
with a first embodiment of the invention; 

Fig. 2 shows a perspective view of a mask and harness assembly in accordance 
with a second embodiment of the invention; 

Fig. 3 shows a perspective view of a mask and harness assembly in accordance 
with a third embodiment of the invention; 

Fig. 4 shows a crush resistant delivery tube used in the mask and harness 
assembly according to the invention; 

Fig. 5 shows the tube of Fig. 4 in vertical cross-section; 

Fig. 6 shows the tube of Fig. 5 when crushed; 

Fig. 7 shows a double passage crush resistant delivery tube; and 

Fig. 8 shows a coupling assembly for use of the delivery tube of Fig. 4 to a 
single bore tube or mask. 

Detailed Description of Preferred Embodiments 

Referring to Fig. 1, there is shown a first embodiment of a mask and harness 
assembly 10 according to the present invention. The assembly 10 includes a nosemask 
12 and a harness, indicated generally at 14, The harness 14 includes left and right-hand 
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upper length adjustable straps 16, a right-hand lower length adjustable strap (not 
shown), and a left-hand fluid delivery tube 18. The straps and the tube extend from the 
mask to a yoke 20 attached to a semi-circular cap portion 22. The straps are connected 
to the mask 12 through apertures 23. The fluid delivery tube 18 is connected to, and in 
fluid communication with, the mask 12 by virtue of coupling 24 which engages a 
coupling port 25 extending from the mask. 

The fluid delivery tube 18 acts in the manner of a strap and is length adjustable 
by virtue of its frictional engagement with a lower portion 20a of the yoke 20. 

Fig. 2 shows a second embodiment of a mask and harness assembly according 
to the invention in which like reference numerals are used to indicate like features. In 
this second embodiment, the harness includes left and right lower length adjustable 
straps 26 (right hand not shown), an upper fluid delivery tube 27 and upper right-hand 
length adjustable strap 16. 

Fig. 3 shows a third embodiment of a mask and harness assembly according to 
the invention in which a single length adjustable lower strap 28 extending from the 
mask and encircling the head is used in place of the dual lower straps and cap portion 
shown previously. 

Fig. 4 shows a preferred form of fluid delivery tubing 18, 27. The tubing 18 
is of substantially rectangular cross-section having flat top and bottom walls 32,34 and 
curved or rounded side walls 36,38. A passageway 40 through which gas to be 
delivered can pass is defined within the boundaries of the top, bottom and side walls 
32-38. 

As best can be seen from Figs. 5 and 6, depending downwardly from the top 
wall 32 is a longitudinally extending rib 42, and in a similar manner, upwardly directed 
ribs 44,46 depend from the bottom wall 34. Each rib is formed generally by a base and 
a distal edge portion. Fig. 5 shows a situation where the tubing 18 is in its normal state 
whereby the single passageway 40 is open to the flow of gas. As shown in Fig. 6, on a 
vertically directed compressional force, such as would occur on crushing or kinking, 
the top and bottom walls 32,34 deflect in the direction shown, resulting in the distal 
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edge portions ribs 42^46 respectively engaging an opposed portion of either the top or 
bottom walls respectively. The result is four separate passageways 48, 50, 52 and 54 
in the vicinity of the region of crushing rather than the single passageway 40 in the 
uncrushed state. The reduction in cross-sectional area is represented by the area 
between the distal edge portion of each of the ribs and the opposed respective top or 
bottom wall. 

The substantially rectangular cross-sectional shape tends to avoid occlusion of 
the passageway 40 on the occurrence of laterally directed crushing, in that the 
passageway 40 would tend to become generally more circular in cross-sectional shape. 

The embodiment shown has three depending ribs, however it is equally the 
case that any convenient number of ribs can be utilised, including a single rib. 

The tube 18, 27, in the preferred form shown, is extruded from an elastomeric 
material of hardness nominally between 35 and 55 Shore A. In the use of the crush 
resistant fluid delivery tubing 18 for the purposes of CPAP treatment, it is preferable 
that the reduction in internal cross-sectional area due to crushing be less than 40%, 
which allows for minimal disruption of flow rates and back pressure, thus maintaining 
therapeutic treatment pressures. 

One particular preferred embodiment suitable for delivering air or breathable 
gas continuously at a pressure elevated above atmospheric pressure (viz., CPAP 
treatment) has three internal ribs as shown in Figs. 4-6, the nominal dimensions are as 
follows: outside transverse peripheral "circumference" 22 mm, height 8.5 mm and a 
nominal wall thickness 1.75 mm. The internal cross-sectional area therefore is 
approximately 52 mm 2 . This configuration is equivalent to a circular tube of internal 
diameter 8.0 mm. On compression, as shown in Fig. 6, the total internal cross- 
sectional area becomes approximately 34 mm 2 . This is equivalent to a circular tube 
having an internal diameter of 6.6 mm. 

Fig. 7 shows another embodiment where there are two of the tubes 18, 27, in a 
vertical stacked arrangement lying within a unifying elastomeric sheath 60. Many other 
arrangements whereby a multiple number of tubes 18 can be arranged within a single 
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sheath can be provided. Advantages of such independent multiple tubes 18 are that a 
number of gases or liquids can be delivered without mixing, gases at different pressures 
can be delivered and/or one of the tubes can be used to provide a feedback signal of 
mask pressure to a control system. 

Fig. 8 shows a coupling arrangement 24 between an end of the gas delivery 
tube 18, 27, previously described and a coupling port 25 of the mask 12. An 
intermediate connector 70 has an extending hollow male plug 72 of complementary 
shape to the inner walls defining the passageway 40 of the tube 18,27 to be received 
therein. The end portion of the tube 18,27 is received within a recess 74 formed by a 
collar 76 of the connector 70. The plug 72 terminates into a chamber 78 that is 
received within the port 25. In another embodiment, an air vent insert 80 also is 
provided that has a socket 82 within which to receive the end of the connector 70 
defining the chamber 78, and intermediate air venting region 82 and a flange 84 to be 
received within the mask port 25 at the other end. All couplings shown and described 
are preferably achieved by means of a frictional fit, although non-toxic adhesives or 
mechanical fastenings such as clamps can be used if desired. 

Further, if desired, the connector 70 and insert 80 can be omitted and the tube 
18, 27 can be directly attached to the port 25. 
Industrial Applicability 

The invention simplifies mask and harness assembly construction by combining 
one of the straps and the fluid delivery tube into a single component. 

In a preferred form, the tubing has a large frictional contact area with the head 
and thereby is more resistant to pulling, resulting in more secure mask placement in 
comparison to the independent tube configurations. The large contact area also reduces 
the pressure of the tube on the wearer's face, thereby increasing wearer comfort. 

Further, the substantially rectangular cross section of the preferred tubing is 
also comfortable and familiar to the wearer as it lays flat against the head in a similar 
manner to existing straps. Also, the low profile of the preferred tubing reduces the 
likelihood of the tube being inadvertently knocked or moved by the wearer. 
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Numerous alterations and modifications, as would be apparent to one skilled in 
the art, are to be considered as falling within the ambit of the present invention, 
embodiments of which have been hereinbefore described. 
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CLAIMS: 

1. A mask and harness assembly, the assembly includes a mask, a 
harness including at least one strap connected to the mask and at least one fluid delivery 
tube connected to, and in fluid communication with, the mask, wherein the strap(s) and 

5 the tube(s) are adapted to locate the mask at a predetermined location on the head of the 
wearer. 

2. An assembly as claimed in claim 1, wherein the harness includes three 
straps and one tube. 

3. An assembly as claimed in claim 1, wherein the harness includes two 
io straps and two tubes. 

4. An assembly as claimed in claim 1, wherein the harness includes one 
strap and three tubes. 

5. An assembly as claimed in claim 2, wherein a first end of two of the 
straps are connected to a lower portion of the mask and one of the straps and a first end 

15 of the fluid delivery tube are connected to an upper portion of the mask. 

6. An assembly as claimed in claim 2, wherein a first end of two of the 
straps are connected to an upper portion of the mask and a first end of one of the straps 
and one fluid delivery tube are connected to a lower portion of the mask. 

7. An assembly as claimed in claim 5 or 6, wherein the harness includes 
20 a cap portion positioned, in use, on the rear of the wearer's skull to which a second end 

each of the three straps and the tube are connected. 

8. An assembly as claimed in claim 1, wherein the harness assembly 
includes one strap connected at each end to the mask and extending around the wearer's 
head and one tube connected to the mask and the strap. 

25 9. An assembly as claimed in any one of the preceding claims, wherein 

the tube is crush resistant. 
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10. An assembly as claimed in any one of the preceding claims, wherein 
the tube has a low cross-sectional profile. 

11. An assembly as claimed in any one of the preceding claims, wherein 
the tube is flexible. 

12. An assembly as claimed in any one of claims 1 to 10, wherein the tube 
is relatively rigid and is shaped to conform to the wearer's face. 

13. An assembly as claimed in any one of the preceding claims, wherein 
tube is covered by an outer sheath. 

14. An assembly as claimed in any one of the preceding claims, wherein 
the tube includes an inner wall defining a passageway through which fluid can pass, and 
one or more inwardly directed ribs depending from the inner wall, and wherein, on 
inwardly-directed compression of the tube, the distal edge portion of one or more of 
said ribs engages an opposed portion of the tube inner wall to maintain said passageway 
at least partially open. 

15. An assembly as claimed in claim 14, wherein the one or more ribs are 
arranged to run along the longitudinal axis of the tube. 

16. An assembly as claimed in claim 14 or 15, wherein the tube is 
substantially rectangular having planar top and bottom portions and curved side 
portions. 

17. An assembly as claimed in claim 16, wherein the ribs depend from the 
top and/or bottom portions to, on upwardly or bottomwardly directed compression, 
engage the respective opposed top and/or bottom portion inner wall. 

18. An assembly as claimed in any one of claims 14 to 17, wherein the 
tube is coupled by a connector having a hollow male plug of complementary shape to 
said tube inner wall and adapted to be received therein, the plug terminating in a 
plenum chamber internal of the connector, the plenum chamber being in communication 
with a socket that can be received into said mask or a port coupling of said mask. 
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